In this paper we describe the process of creating software for R.Barro economic model. The goal of the paper is the analysis of existing languages and platforms and selections of them as means for developing advanced software for modeling economic processes, and also the construction of algorithms and programs using traditional and modern methods of software development. Prototyping was selected as an approach for the development, it allows us to obtain in a short time the product, which is available for testing and further improvement in order to meet the requirements. The paper describes the version of the program that meets the recommended requirements, shows the schematic diagram of this program and describes its main functions.
Introduction
In the modern period of economic development, a lot of attention is paid to the effectiveness of decisions [1] [2] [3] [4] [5] [6] [7] . Forecasting and planning on the basis of econometric models are an essential tool of state regulation of the economy, and wisely using this tool can make significant progress in the management of both individual regions and the country as a whole.
One can not overestimate the role of econometric models for improving economy at any level of quality planning and management. Therefore, the works aimed at the development of the theory of econometric forecasting are relevant and justified, as well as they aim at the tasks automa- The American economist Robert J. Barro in 1990 suggested the production function:
where q is the share of gross national product, which represents public expenditure on human capital development, k = K/L is capital to Labour ratio, g = G/L is the volume of public goods [8] . M.N. Kalimoldayev and G.A. Amirkhanova [9] considered the problem of the economy characterized at each time by the set of variables X, Y, C, K, L, I where X is the intensity of gross product; Y is the intensity of the end product; C is nonproductive consumption; I are gross capital investments; K is volume of basic productive assets; L is workforce. The specificity of the model is to allocate public spending for education. This action is carried out through the production function. This production function is used in the economic optimization model and its optimality criterion used to maximize the expected discounted sum of a finite non-productive consumption during the period of forecasting. The scope of this work is the development of software for the economic model mentioned above. To achieve this, it is necessary to describe the algorithm of the program, choose the hardware platform, develop a prototype of the program and test it.
Algorithm development
As a model, using the production function, the model of economic growth of Barro requires preliminary calculations related to the search for the factors of production function. Therefore, the first step of the algorithm consists of a definition of these coefficients, or preparing tools for the user to be able to enter them using the keypad or electronic document.
On the second step, the program must get data needed for the further analysis of the economic status. The first part of this data is assigned to each specific type of economy, and the second one should be calculated from the current data. The data will be entered to the program by user, and will not be hard specified in the program, otherwise there is a need to change the code of the program, which is undesirable.
The next step is the data processing. The program should calculate the missing parameters to use them in subsequent calculations. At this step, subtasks of the lowest level are solved [10] .
The fourth and fifth steps are devoted directly to the construction of the model. At the fourth step the program builds optimum magistral of economic. On the fifth step the most appropriate time and conditions that bring the economy to the optimal variant are determined.
Choice of the target platform and language selection
For software engineering the first step is to choose a suitable platform. According to statistics from StatCounter (http://gs.statcounter.com/), in the last three months, the most popular platforms are desktop-platform or desktop computers. Mobile devices (smart phones, etc.) took second place, and the third one was taken by the tablets. Console is not so popular, most likely due to the rather narrow field of application. At the same time the most users of the Republic of Kazakhstan use desktop computers, which means this platform can be used for the software development in the future.
The next step is to select the operating system, as the software developed for one operating system may be incompatible with the other. Focus on a specific system allows us to use all the features and advantages of the hardware for the best performance of the program.
According to StatCounter statistics, Android is the most used operating system in the world. Windows 7 took second place, while iOS -the third one.
Windows 7 is the most popular platform in Kazakhstan, it followed by the Android and iOS is the last one.
In order to user's comfortable work with the program, the developer should focus on the resolution of the user's computer (due to the prevalence of desktop computers of all platforms), and choose the screen size of the windows, so the user does not have to change his resolution just for the program. According to StatCounter statistics, the majority of users in Kazakhstan and in the world has a screen resolution of 1366x768, in second place (including specific resolutions) is 1920x1080 one, on third -1024x768. Geographically most PC users have 1366x768 resolution.
When choosing a programming language developer primarily focused on the platform, and only then on such indicators as performance, language support, syntax simplicity, personal preferences, etc. Available resources are an important factor too.
According to the TIOBE index (http://www.tiobe.com/ tiobe_index?page=index) the most popular programming languages of this year are Java, C and C ++, and others (Table 1.). Among them executable programs designed to develop on Windows are of interest. When choosing a Programming Language developer pays attention to simple syntax, language prevalence and its functionality. From this table Python language has been chosen (has better performance than Ruby with built-in database, and better than any other language from the list with a simple syntax, a minimum of code and greater prevalence). One of the reasons for the choice of Python was the possibility of using it for scientific calculations, which fully meets the objectives of the present work. IDLE is the best environment for development in Python on the Windows platform, as it is installing on the local hard disk and does not depend on the Internet, as well as it is widespread among Python developers.
Prototype development
In developing [11, 12] the program according to Barro model, we used spiral lifecycle model, which in a simplified form looks like:
1. the development plan; 2. prototype; 3. version of the software; 4. testing.
These steps are repeated until we get the software to meet all the necessary requirements. We selected evolutionary prototyping because it allows us to quickly get the current system, which subsequently can be improved.
During the development the program has significant changes: in its first prototype data was stored directly in the program, and user could change them directly in the code, and the results are displayed only on the console. The next version had a graphical view and saving the results to a file, also the checking for incorrect entries has been added (check that the characters you entered was numbers, and check if it belongs to the range), and stored the result in the database.
As a result, we have the working prototype, written in Python, it looks like this: 4. The basic program code with the prompt to enter a variant of dispaying the result, and then the above functions are invoked, depending upon the user's response.
Among these functions the interest is related to the fuctions, that are not to the Service and Interface ones. This is the "heart" of the program, its essence. The service functions (in this paper) are those functions that are necessary for the program, but not directly involved in mathematical calculations. The interface functions are used for correct and beautiful display, they are also not involved in the calculations.
Functions for calculating additional parameters: _A() and k_id_list(DBName). The first function allows you to calculate using (1), the second one is associated with the database, which is recorded in the DBName variable and gets the first element of a list of records, which contains the name of the records in a convenient form for perception.
Functions for calculating the optimum line: s1k(), s21k(), s22k(), s23k(). They contain the calculations according to formulas (2), (3), (4) and (5), respectively.
where k(0) = k 0 was set and k(τ 1 ) is point in magistral, i.e.
where k(T) = k T was set, and k(τ 2 ) is point in magistral, i.e. k(τ 2 ) =k(τ 2 ) =Āe mτ2 .
The markings used as function names:
where s means "set", [case_num] means the number of case, [sub_case_num] means the number of subcase, k means "k", the symbol of capital used in equations. Function to calculate the optimal control: s1u(). It contains the calculations given by (6) .
In the name used as a function of the marking:
where s means "set", [case_num] means the number of case, [sub_case_num] means the number of subcase, u means "u", the symbol of the share of industrial consumption used in equations. Figure 1 shows a scheme of interaction between expert and the system. Economist selects data from connected to the program database, these data are then used in the calculations. After processing of the received in formation, the program calculates the construction of magistral, then determines the optimal control for the specified parameters. The output of the system is displayed in the form of HTML file. Model based on the Barro production function was used for construction of the system [13] . This model allowed to minimize the input parameters and get enough quick and clear result.
In the system used previously created file in XML format [14] with the following structure:
<?xml version="1.0" encoding="UTF-8"?> <root_el> <element> <key>name1</key><type1>value1</type1> . . . <key>name2</key><type2>value2</type2> </element> . . . <element> <key>nameY</key><typeY>valueY</typeY> . . . <key>nameZ</key><typeZ>valueZ</typeZ> </element> </root_el> After the declaration of XML language must be his version, and encoding. Then the root element follows, it consists of the dict elements, each one represents a row in a table. Inside each of these elements are pairs "key"-"value", which allows the program translate the XML file in the database file ( fig. 2) . 
Testing
During the program specialist chooses XML file from the local disk or the Internet (Figure 3) , and starts the process (Figure 4 ). The choice of option "1" would mean recourse to a specific URL-address of the XML-file that was previously uploaded to the server. In order for this option to work, it is necessary that the server was working and the file is accessible from this computer. Otherwise, you will receive an error message. In this case, we chose a local file. If you select "Console", the program performs the calculations, displaying the current events in the console. If you select "the HTML", as alternative to the "console" mode the main outputis made to a file, and the console displays only a message about the created file ( fig. 5 ). The created file is saved in the program folder, you can open it after the message "File Barro.html was successfully written" ( fig. 6 ). 
Conclusion
The program performs calculations on Barro model, calculating parameters based on the input data. The input data are the statistical tables from the official website of Statistics of the Republic of Kazakhstan. The data compiled in the table so as to provide access to them with less operator force, and at the same time maintain performance.
To use the tables, their creation, reading and editing the SQL language is used, selected in connection with the simple structure of the tables (no hierarchy), portability and relative simplicity. As a visual editor SqliteBrowser selected program.
The Python language was used for writing the program. It was selected because of the powerful tools for mathematical calculations, the possibility for a quick visualization of the result, the small consumption of computer resources, as well as a simple syntax and its prevalence is now among the highly specialized software developers.
To display the results in graphical form used Python library matplotlib a procedural interface pylab, which provides analogues of MATLAB commands. For readable results program creates an HTML file in which the calculations are presented in the form of mathematical formulas and solutions. For visual display of the formulas used MathJax, which is a cross-browser JavaScript-library, which is possible to use TEX-commands.
This information system allows you to perform calculations in semi-automatic mode and control input data. Using this program, you can significantly reduce the time for the analysis of a particular sector of the economy in order to ensure its optimal development. Established information system describes the current status of a particular sector of the economy, and calculates the optimal trajectory of economic development. On the basis of data entered and calculated by the program, the system allows to analyze and define the optimal parameters for improving the state of the economy.
